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(54) A blade fuse 

(57) A blade fuse comprises an envelope (2) of 
electrically-insulating material and a metal element (3) 
housed in the envelope (2). The metal element (3) is 
formed in a single piece and comprises two spaced- 
apart, blade-like electrical terminals having lower ends 
projecting from the envelope (2), and a fuse element 
which connects the heads of the blade-like electrical ter- 
minals and extends transversely relative thereto. The 
thickness of the fuse element is less than that of the 
blade-like electrical terminals so that the fuse element 
has a cross-section calibrated in dependence on the 
nominal current provided for. 
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Description 

[0001 ] Th present invention relates to a blade fuse of 
the type normally used, for example, in the automotive 
field for ensuring that electrical systems are adequately s 
protected against short circuits. 
[0002] More particularly, the invention relates to a 
blade fuse comprising an envelope of electrically-insu- 
lating material and a metal element housed in the enve- 
lope, the metal element comprising two spaced-apart, 10 
blade-like electrical terminals having respective head 
ends and electrically connected by a fuse element 
which is intended to melt when a predetermined nomi- 
nal current is exceeded, the blade-like electrical termi- 
nals and the fuse element being formed in a single 15 
piece from a metal band, and the thickness of the fuse 
element being less than the thickness of the blade-like 
electrical terminals so that the fuse element has a 
cross-section calibrated in dependence on the nominal 
current provided for. 20 
[0003] The present invention also relates to a method 
of producing a blade fuse. 

[0004] As is known, in fuses of the above-mentioned 
type, the fuse element which provides the electrical con- 
nection between the two electrical terminals has a 25 
cross-section calibrated in dependence on the nominal 
current (In) provided for by the fuse. This means that the 
flow of currents of greater magnitude than the nominal 
current causes the fuse element to heat rapidly until it 
melts so as to break the electrical continuity between 30 
the two blade-like electrical terminals. 
[0005] In this connection, it should be pointed out that, 
in order for the fuse to operate quickly and effectively, its 
fuse element must have a sufficiently long portion with a 
calibrated cross section, the length of this portion being 35 
inversely related to the nominal current value of the 
fuse. In other words, for fuses having a lower nominal 
current intensity, the portion of the fuse element having 
a calibrated cross-section has to be longer. 
[0006] The effectiveness of the protection which blade 40 
fuses provide for electrical systems, their reliability over 
time and, in particular, the ease with which they can be 
replaced after a short circuit has occurred, means that 
their use has increasingly met with approval to an extent 
such that there is currently a very high demand for these 45 
fuses. 

[0007] Owing to the targe quantities of these fuses 
required and to the fact that the commercial value of 
each fuse is very low, these fuses are mass-produced 
on an industrial scale. so 
[0008] It is clear from the foregoing that there is a 
need to restrict the production costs of these fuses or, in 
other words, to provide a fuse which, as well as being 
reliable and effective in the event of a short circuit, has 
characteristics such that it can be massproduced by a 55 
small number of simple operations and at as low a cost 
as possible. 

[0009] One type of blade fuse currently on th market 


is produced by the welding of the fuse element to the 
ends of the two electrical terminals. 
[001 0] However, although these fuses are satisfactory 
from the point of view of their operation, that is, of the 
protection provided for the electrical systems in the 
event of a short circuit, they cannot satisfy the above- 
mentioned need. 

[001 1 ] In fact, since the thickness of the fuse element 
is of the order of tenths of a millimetre and the elements 
to be welded are generally made of zinc or tinned zinc, 
that is, of a material which is difficult to weld, this weld- 
ing is clearly difficult to achieve correctly. Moreover, the 
production of the fuse requires the use of sophisticated 
welding machines which can control the welding param- 
eters very precisely. Naturally, all of this leads to an 
increase in the production costs of the fuses. 
[001 2] Blade fuses in which the fuse element and the 
electrical terminals are formed in a single piece are also 
known. In these fuses, the cross-section of the fuse ele- 
ment is calibrated in dependence on the nominal cur- 
rent provided for by a suitable selection of the width of 
the fuse element and, in particular, by a reduction in the 
thickness of the fuse element in comparison with the 
thickness of the blade-like electrical terminals. 
[001 3] To achieve this, the fuses are formed by blank- 
ing from a metal band having a strip of reduced thick- 
ness which extends centrally along its axis and from 
which the fuse element is formed. Upon completion of 
the blanking, the fuse element extends between two 
blade-like electrical terminals formed from respective 
longitudinal portions of the parts of the metal band in 
which the thickness is not reduced. 
[0014] However, since the dimensions of the fuse can- 
not be varied because they are standardized and the 
distance between the blade terminals is less than the 
minimum length necessary for the portion of the fuse 
element with the calibrated cross-section, in these 
fuses, it is necessary to blank the fuse element in a 
manner such as to make it S-shaped or O-shaped or to 
give it another curved shape. This produces a portion 
with a calibrated cross-section which is longer than the 
distance between the blade terminals. 
[001 5] Clearly, however, the successful blanking of the 
thinner strip of the metal band along a curved line of 
restricted height is a difficult operation the execution of 
which requires the use of precision blanking machines. 
This inevitably involves an increase in the production 
costs of the fuses. 

[001 6] In this context, it should be pointed out that, for 
blade fuses of this type, the most difficult production 
conditions arise for those having a nominal current of a 
few amperes, in which the portion with a calibrated 
cross-section to be cut along a curved line has a width 
and a thickness of one or two tenths of a millimetre. 
[001 7] The problem upon which the present invention 
is based is that of designing a blade fuse which has 
structural and functional characteristics such as to sat- 
isfy the aforementioned requirements and at the same 
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time to prevent the problems of fuses of the prior art. 
[001 8] This problem is solved by a blade fuse compris- 
ing an envelope of electrically-insulating material and a 
metal element housed in the envelope, the metal ele- 
ment comprising two spaced-apart, blade-like electrical 5 
terminals having respective head ends and electrically 
connected by a fuse element which is intended to melt 
when a predetermined nominal current is exceeded, the 
blade-iike electrical terminals and the fuse element 
being formed in a single piece from a metal band, and 
the thickness of the fuse element being less than the 
thickness of the blade-like electrical terminals so that 
the fuse element has a cross-section calibrated in 
dependence on the nominal current provided for, char- 
acterized in that the blade-like electrical terminals are 
connected by the fuse element at their heads. 
[0019] A method of producing the metal element of a 
blade fuse, the metal element comprising two spaced- 
apart, blade-like electrical terminals having respective 
head ends electrically connected to one another by a 
fuse element which is intended to melt when a predeter- 
mined nominal current is exceeded, comprises the step 
of providing a metal band comprising a portion of 
reduced thickness extending along a major longitudinal 
axis, and is characterized in that it comprises a blanking 
step to produce the metal element from the metal band 
in a single piece, the fuse element being formed by the 
strip of reduced thickness and the two electrical termi- 
nals being formed transversely relative to the longitudi- 
nal axis of the metal band, starting from the strip. 
[0020] Further characteristics and the advantages of 
the blade fuse according to the invention will become 
clear from the following description of a preferred 
embodiment thereof, given by way of non-limiting exam- 
ple, with reference to the appended drawings, in which: 

Figure 1 is a perspective view of a blade fuse 
according to the invention, 
Figure 2 shows a part of the blade fuse of Figure 1 , 
Figure 3 is a perspective view of the metal band 
from which the part of Figure 2 is formed, and 
Figure 4 shows the part of Figure 2 in an intermedi- 
ate stage of its production. 

[0021] With reference to the appended Figures 1 and 
2, a blade fuse according to the invention is generally 
indicated 1. 

[0022] The blade fuse 1 comprises an envelope 2 of 
electrically-insulating material, preferably a transparent 
plastics material such as, for example, polycarbonate or 
polysulphone, and a metal element or core 3 housed in 
the envelope. 

[0023] The envelope 2 is preferably formed by two 
half-shells joined together. 

[0024] The m tal element 3 may be made of zinc, 
tinned zinc or of another metal normally used for form- 
ing blade fuses. 

[0025] The metal element 3 comprises two blade-like 


electrical terminals, each indicated 4 in the drawings, 
which are coplanar and extend parallel to one another in 
the direction of a major axis Y-Y. 
[0026] The electrical terminals 4 have a thickness B 
and a width L and are spaced apart by a predetermined 
distance D. In the embodiment considered herein of a 
fuse having a nominal current (In) of 1 A, the width L is a 
little more than 5 mm and the distance D is about 4 mm. 
As explained in the introductory portion of the descrip- 
tion, these values, like the other dimensions of the fuse, 
are standardized. 

[0027] The metal element 3 is housed in the envelope 
2 in a manner such that the lower ends 5 of the electrical 
terminals 4 project from the envelope 2. 
[0028] The two electrical terminals 4 are connected to 
one another electrically by a fuse element 7 which, as a 
result of thef low of currents of a magnitude greater than 
a predetermined nominal current, heats rapidly until it 
melts, breaking the electrical continuity between the two 
electrical terminals 4. 

[0029] To achieve this effect, the cross-section of the 
fuse element 7 is calibrated, in dependence on the nom- 
inal current provided for, by a suitable selection of its 
width H and of its thickness S. In this connection, it is 
pointed out that the thickness S of the fuse element 7 is 
less than the thickness B of the electrical terminals 4 
and the width H of the fuse element is less than the 
width L of the electrical terminals 4. 
[0030] Purely by way of example, in the case of the 
fuse considered herein, which has a nominal current of 
the order of 1A, the thickness S is about 0.1 mm, and 
the height H is about 0.2 mm. 
[0031] The fuse element 7 of reduced thickness S is 
connected to the head ends 6 of the electrical terminals 
4 which have the full thickness B in a gradual manner 
with a predetermined connecting radius R so as to avoid 
the formation of a stepped connection. 
[0032] The fuse element 7 is formed in a single piece 
with the two electrical terminals 4 and, advantageously, 
extends from the head end 6 of one of the two electrical 
terminals 4 to the head end of the other. The fuse ele- 
ment 7 forms a bridge connecting the head ends 6 of 
the electrical terminals 4 so as to extend in a direction 
substantially transverse the axes Y-Y of the electrical 
terminals 4. 

[0033] As shown clearly in Figure 2, the fuse element 
7 extends from the head end 6 of each electrical termi- 
nal 4, from the outer side of the electrical terminal, that 
is, it extends from the sides of the electrical terminals 4 
which do not face one another. Since the width H of the 
fuse element 7 is less than the width L of the electrical 
terminals 4, it is possible for the fuse element 7 with a 
calibrated cross-section to have a length greater than 
the distance D between the electrical terminals 4 with- 
out having to be S-shaped or to have another curved 
profile. 

[0034] The length of the fuse element 7 with a cali- 
brated cross-section is in fact approximately equal to 
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the interaxial spacing of the electrical terminals 4 
(D+2xU2). 

[0035] Since, in general, the width H of the fuse ele- 
ment 7 is less than half of the width L of the electrical 
terminals 4 and the width L of the electrical terminals 4 5 
is approximately equal to the distance D between them, 
the length of the fuse element 7 with a calibrated cross- 
section is at least twice the distance D. 
[0036] It is worth pointing out that the aforementioned 
solution of connecting the head ends 6 of the electrical 
terminals 4 to the fuse element 7 so as to form a con- 
necting bridge is particularly advantageous for fuses 
having nominal currents of the order of a few amperes, 
that is, no greater than 10A, for which the production 
and operating conditions of the fuses of the prior art are 
most difficult. 

[0037] However, even for blade fuses having nominal 
currents of the order of 30A or 40A, which have larger 
calibrated cross-sections and hence greater widths H, 
the aforementioned solution can achieve a sufficiently 
long portion with a calibrated cross-section without the 
need to shape it with a curved profile. 
[0038] The electrical terminals 4 have holes 8 for 
engagement by corresponding pins (not shown in the 
drawing) of the envelope 2. The coupling between the 
pins of the envelope and the holes 8 of the electrical ter- 
minals 4 ensures correct positioning of the metal ele- 
ment 3 in the envelope 2 and at the same time ensures 
interlocking of the metal element 3 and the envelope 2. 
[0039] The metal element 3 of the fuse 1 can advan- 
tageously be produced by simple blanking operations 
from a metal band or a metal sheet, and the reduction in 
the thickness of the fuse element can easily be 
achieved by milling. 

[0040] It should be stressed that the structure of the 
fuse 1 according to the invention and, in particular, of its 
metal element 3 prevents the problems encountered in 
the production of blade fuses of the prior art, particularly 
in the production of blade fuses for nominal currents of 
the order of a few amperes. 

[0041 ] A method of producing the metal element 3 of 
the blade fuse 1 according to the invention from a metal 
band 9 of predetermined axis X-X, width A and thick- 
ness B is described below with reference also to Fig- 
ures 3 and 4. Tlie thickness B of the metal band 9 is 
equal to that required for the electrical terminals 4 of the 
metal element 3 to be produced. 
[0042] The band 9 is preferably made of zinc, tinned 
zinc or another metal normally used to produce blade 
fuses. 

[0043] The metal band 9 has a strip 10 of reduced 
thickness. The strip 10 extends parallel to the axis X-X 
along a longitudinal side of the metal band 9. 
[0044] The strip 10 of reduced thickness is preferably 
produced by milling or another type of processing to 
remove material. The thickness of the strip 10 is equal 
to the thickness S required for the fuse element 7 of the 
metal element 3 to b produced. 


[0045] Naturally, the thickness S of the strip 10, or 
rather the reduction in the thickness of the metal band 9 
to be achieved by milling, depends upon the nominal 
current value of the metal element 7 to be produced. 
[0046] The strip 10 of reduced thickness S is con- 
nected to the remaining portion of the metal band 9 
which has the full thickness B in a gradual manner along 
a predetermined connecting radius R so as to avoid the 
formation of a stepped connection. 
[0047] The strip 1 0 is preferably spaced by a predeter- 
mined distance from the longitudinal side of the metal 
band 9 so that a rim 11 of thickness B is defined 
between the strip 10 and the longitudinal side. 
[0048] To produce the metal element 3 of the fuse 1 , 
the band 1 0 is blanked so as to form the fuse element 7 
from the strip 10 of reduced thickness and the two elec- 
trical terminals from the portion of the metal band 9 hav- 
ing the full thickness B. 

[0049] More precisely, the blanking is carried out in a 
manner such as to form the two electrical terminals 4 
transversely relative to the axis X-X of the metal band 9, 
the fuse element 7 being formed by a longitudinal por- 
tion, that is, a portion extending parallel to the axis X-X, 
of the strip 10. 

[0050] The holes 8 are formed in the electrical termi- 
nals 4 during the blanking. 

[0051 ] The blanking step preferably comprises a first 
blanking step by which a blank 1 2 is separated from the 
metal band 9 (Figure 4) and a second blanking step in 
which the metal element 3 is formed from the blank 12. 
[0052] The blank 12 comprises the two electrical ter- 
minals 4 the heads of which are connected to a portion 
13 of the thinner strip 10. The corresponding portion of 
the rim 1 1 is still fixed to the portion 13. The two electri- 
cal terminals 4 of the blank 12 are also connected by a 
further portion 14. 

[0053] After the first blanking step, the blank 12 is 
positioned in a support pallet, not shown in the draw- 
ings, and only subsequently, is subjected to the second 
blanking step. 

[0054] During the second blanking step, the further 
connecting portion 14 between the two electrical termi- 
nals 4 is removed and the fuse element 7 is formed from 
the portion 13. 

[0055] The presence of the rim portion 1 1 provides the 
blank 12 with greater stiffness and prevents the thinner 
portion 13 from being damaged before the blank 12 has 
been placed in the pallet. 

[0056] The blade fuse 1 is produced by the insertion 
of the metal element 3 in the envelope 2. 
[0057] The method described above enables the 
metal element of the blade fuse to be produced by sim- 
ple blanking operations without encountering the prob- 
lems of the prior art in the production of blade fuses by 
blanking. In fact, in the method of forming the metal e! - 
ment according to the invention, it is not necessary to 
blank the thinner strip of the metal band along a curved 
line of restricted height. As a result, th production cost 
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of the metal element, and hence of the blade fuse 1, is 
less than that of the fuses of the prior art. 
[0058] As can be appreciated from the description, the 
blade fuse according to the present invention has struc- 
tural and functional characteristics such as to satisfy the 
aforementioned requirements and at the same time to 
solve the problems of fuses of the prior art, particularly 
the problems connected with the production of the 
fuses. 

[0059] In fad, the structure of the blade fuse accord- 
ing to the present invention enables a sufficiently long 
portion with a calibrated cross-section to be produced 
without the need for it to be shaped with a curved pro- 
file, even for fuses having nominal currents of a few 
amperes. 

[0060] Naturally, in order to satisfy contingent and 
specific requirements, an expert in the art may apply to 
the above-described method of production many modi- 
fications and variations all of which, however, are 
included within the scope of protection of the invention 
as defined by the following claims. 
[0061] Thus, for example, as an alternative to the 
method described, the reduction in the thickness of the 
strip 10 of the metal band 9 may be achieved by rolling, 
by coining, or by another equivalent method. 
[0062] The metal element of the fuse may be pro- 
duced by blanking from a metal sheet instead of a band. 
[0063] The lower ends of the electrical terminals may 
be female instead of male. 

Claims 

1 . A blade fuse comprising an envelope (2) of electri- 
cally-insulating material and a metal element (3) 
housed in the envelope (2), the metal element (3) 
comprising two spaced-apart, blade-like electrical 
terminals (4) having respective head ends (6) and 
electrically connected by a fuse element (7) which 
is intended to melt when a predetermined nominal 
current is exceeded, the Wade-like electrical termi- 
nals (4) and the fuse element (7) being formed in a 
single piece from a metal band (9), and the thick- 
ness (S) of the fuse element (7) being less than the 
thickness (B) of the blade-like electrical terminals 
(4) so that the fuse element (7) has a cross-section 
calibrated in dependence on the nominal current 
provided for, characterized in that the blade-like 
electrical terminals (4) are connected by the fuse 
element (7) at their heads. 

2. A blade fuse according to Claim 1 , in which the fuse 
element (7) extends like a bridge between the head 
ends (6) for a distance greater than the distance (D) 
between the blade-like electrical terminals (4). 

3. A blade fuse according to Claim 1 , in which the fus 
element (7) extends in a transverse direction rela- 
tive to the blade-like electrical terminals (4). 


4. A blade fuse according to Claim 1 , in which the fuse 
element (7) of reduced thickness (S) is connected 
to the head ends (6) of the blade-like electrical ter- 
minals (4) in a gradual manner. 

5 

5. A blade fuse according to Claim 1 , in which the 
thickness (S) of the fuse element (7) is reduced by 
the removal of material. 

w 6. A blade fuse according to Claim 1, in which the 
envelope is formed by two half-shells. 

7. A method of producing the metal element (3) of a 
blade fuse (1), the metal element comprising two 

is spaced-apart, blade-like electrical terminals (4) 
having respective head ends (6) electrically con- 
nected to one another by a fuse element (7) which 
is intended to melt when a predetermined nominal 
current is exceeded, comprising the step of provid- 

20 ing a metal band (9) comprising a strip (10) of 
reduced thickness (S) extending along a major lon- 
gitudinal axis (X-X), characterized in that it com- 
prises a blanking step to produce the metal element 
(3) from the metal band (9) in a single piece, the 

25 fuse element (7) being formed by the strip (10) of 
reduced thickness and the two electrical terminals 
being formed transversely relative to the longitudi- 
nal axis (X-X) of the metal band (9), starting from 
the strip (10). 

30 

8. A method according to Claim 7, in which the strip 
(10) of reduced thickness is formed by the removal 
of material. 

35 9. A method according to Claim 8, in which the strip 
(10) of reduced thickness is formed by milling. 

10. A method according to Claim 7, in which the strip 
(10) of reduced thickness is formed by rolling. 

40 

11. A method according to Claim 7, in which the strip 
(10) of reduced thickness is formed by coining. 

12. A method according to Claim 7, in which the strip 
45 (10) of reduced thickness is connected in a gradual 

manner to the portion of the metal band (9) having 
the full thickness (B). 

13. A method according to Claim 7, in which the strip 
so (10) of reduced thickness is spaced from a longitu- 
dinal side of the metal band (9) by a predetermined 
limited distance, a rim (11) being defined between 
the strip (10) of reduced thickness and the longitu- 
dinal side. 

55 

14. A method according to Claim 7, in which th step of 
the blanking of the metal band (9) comprises: 
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a first blanking step to separate from the metal 
band (9) a blank (12) comprising the Wade-like 
electrical terminals (4) the heads of which are 
connected by a portion (13) of the strip (10) of 
reduced thickness and by further portions (14), 
and 

after the blank (12) has been positioned in a 
support pallet, a second blanking step to pro- 
duce the metal element (3) from the blank (12) 
by eliminating the further portions (14) of the 
metal band (9) and trimming the profile of the 
fuse element (7) and of the blade terminals (4). 

15. A method according to Claims 13 and 14, in which 
the rim (1 1) is removed during the second blanking 15 
step. 
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